Objective: Brain-computer interface (BCI) systems using steady state visual evoked potentials (SSVEPs) have allowed healthy subjects to communicate. However, these systems may not work in severely disabled users because they may depend on gaze shifting. This study evaluates the hypothesis that overlapping stimuli can evoke changes in SSVEP activity sufficient to control a BCI. This would provide evidence that SSVEP BCIs could be used without shifting gaze. Methods: Subjects viewed a display containing two images that each oscillated at a different frequency. Different conditions used overlapping or non-overlapping images to explore dependence on gaze function. Subjects were asked to direct attention to one or the other of these images during each of 12 one-minute runs. Results: Half of the subjects produced differences in SSVEP activity elicited by overlapping stimuli that could support BCI control. In all remaining users, differences did exist at corresponding frequencies but were not strong enough to allow effective control.
Introduction
Many people with motor disabilities cannot use conventional interfaces such as mice or keyboards. Although some of these users can use other interfaces such as eye trackers or EMG switches (Cook and Hussey, 2002) , some severely disabled users require a means of communication that does not rely on motor control at all. Brain-computer interface (BCI) systems translate direct measures of brain activity into messages or commands. A variety of BCI systems have been described in the literature and typically are categorized according to the cognitive and neural activity needed for control (for review, see Kü bler et al., 2001; Wolpaw et al., 2002; Allison, 2003; Kübler and Neumann, 2005; Jackson et al., 2006; Allison et al., 2007) .
One type of BCI utilizes changes in steady state visual evoked potentials (SSVEPs). In this approach, a subject views one or more stimuli that each oscillate at a different constant frequency. When the subject focuses attention on 
